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DESCRIPTION 

HYPERLIPEMIA THERAPEUTIC AGENT 

Field of Invention 

The present invention relates to a hyperlipemia 
therapeutic agent, specifically to a hyperlipemia 
therapeutic agent showing an excellent decreasing action 
on both of the cholesterol and triglyceride in blood. 

Background of the Invention 

Hyperlipemia is a symptom in which the lipoprotein 
in blood becomes abnormally excessive, and which is also 
strongly associated with diseases, such as 
arteriosclerosis and myocardial infarction, so its 
treatment is considered important. 

Various medicines are used for the treatment of 
hyperlipemia, and HMG-CoA reductase inhibitors such as 
pravastatin, simvastatin, fluvastatin and atorvastatin 
are mainly used as therapeutic agents therefor. It is 
known that pitavastatins have a strong HMG-CoA reductase 
inhibiting action and are useful as a blood cholesterol- 
reducing agent (Japanese Patent No. 2569746, US Patent No. 
5856336 and European Patent No. 304063) . 

The main components of blood lipoprotein are 
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cholesterol and triglyceride, and the blood cholesterol 
level of hyperlipemic patients not only increases, but is 
also accompanied with an increase in triglyceride in many 
cases. When an HMG-CoA reductase inhibitor is 
administered to hyperlipemic patients, blood cholesterol 
is sufficiently lowered, but triglyceride is not 
sufficiently lowered. Besides, there is a method by 
which hyperlipemic patients suffering from a high level 
of the cholesterol and triglyceride in blood are treated 
by increasing an administering dose of the HMG-CoA 
reductase inhibitor for the purpose of lowering both of 
cholesterol and triglyceride. However, this method is 
problematic over the safety issues and therefore is not 
recommended . 

On the other hand, eicosapentaenoic acid (EPA) is a 
long-chain essential fatty acid contained primarily in 
fish oil, and this acid is reported to serve as an 
inhibition in absorption of triglyceride from an 
intestinal tract, an inhibition in biosynthesis in a 
liver, a reduction in blood triglyceride by enhancing a 
plasma lipoprotein lipase activity (Mizuguchi, K. et al.: 
Eur. J. Pharmacol. 235, 221 to 227, 1993, Mizuguchi, K. 
et al.: Arteriosclerosis 18 (5), 536, 1990), an 
inhibition in synthesis of liver cholesterol and a 
reduction in blood total cholesterol by an acceleration 
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in excretion of cholesterol into bile (Mizuguchi , K. et 
al.. : Eur. J. Pharmacol. 231, 121 to 127, 1993). 

Summary of the Invention 

In light of such existing situations, the present 
inventor conducted intensive investigations and came to 
the conclusion that when used in combination with 
eicosapentaenoic acid or an ester derivative thereof, 
pitavastatins, among many HMG-CoA reductase inhibitors, 
provides an excellent effect of lowering both of the 
cholesterol and triglyceride in blood and is useful for 
treatment of hyperlipemia. Thus the present invention 
was completed. 

Accordingly, the present invention provides a 
hyperlipemia therapeutic agent comprising pitavastatins 
and eicosapentaenoic acid or an ester derivative thereof 
as effective ingredients. 

Also, the present invention provides a composition 
for treatment of hyperlipemia comprising pitavastatins, 
eicosapentaenoic acid or an ester derivative thereof and 
a pharmaceutically allowable carrier. 

Further, the present invention provides a method 
for treating hyperlipemia characterized by administering 
pitavastatins and eicosapentaenoic acid or an ester 
derivative thereof . 
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The hyperlipemia therapeutic agent of the present 
invention has an excellent effect of lowering the 
cholesterol and triglyceride in blood and is useful for 
treatment of type lib and type IV hyperlipemias. 

Brief Description of the Drawing 

Fig. 1 is a drawing showing an effect of lowering 
the triglyceride in blood by administering ethyl 
icosapentate (EPA-E) in combination with pitavastatin 
calcium. 

Detailed Description of the Invention 

Pitavastatins used in the present invention include 
pitavastatin ( (3R, 5S, 6E) -7- [2-cyclopropyl-4- (4- 
f luorophenyl ) 3-quinolyl] -3, 5-dihyroxy- 6-heptenic acid: 
Japanese Patent No. 2569746, US Patent No. 5856336 and 
European Patent No. 304063), lactone ring-forming 
substances thereof and salts of pitavastatin, and the 
salts of pitavastatin include pitavastatin sodium and 
pitavastatin calcium. Further, they include hydrates 
thereof and solvates thereof with solvents which are 
allowable as medicines. Pitavastatin calcium is most 
preferred as pitavastatins. 

Pitavastatins can be produced by a method described 
in Japanese Patent No. 2569746, US Patent No. 5856336 and 
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European Patent No. 304063. 

Eicosapentaenoic acid in the present invention 
means all-cis-5, 8, 11, 14 , 17- eicosapentaenoic acid and can 
readily be obtained by hydrolyzing natural glycerin 
esters obtained from fish oil and the others to remove 
glycerin parts thereof, and commercial products can be 
used as well. Further, above eicosapentaenoic acid may 
form salts with, for example, sodium and calcium. 

Glycerin ester and lower alkyl esters can be given 
as the ester derivatives of icosapentic acid. Capable of 
being given as the lower alkyl esters are, for example, 
methyl ester, ethyl ester, propyl ester, isopropyl ester, 
n-butyl ester, isobutyl ester and t-butyl ester, and they 
are preferably methyl ester, ethyl ester and propyl ester, 
particularly preferably ethyl ester. 

The glycerin ester can readily be extracted, as 
described above, from natural resources in the form of 
the natural glycerin ester. On the other hand, the lower 
alkyl esters can easily be produced by subjecting 
eicosapentaenoic acid to dehydration condensation with 
aliphatic lower alcohols. 

A purity of the eicosapentaenoic acid and ester 
derivatives thereof described above shall not 
specifically be restricted, and the products having a 
high purity are preferred from the viewpoint that the 
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dose can be reduced. 

Pitavastatins (A) and eicosapentaenoic acid or the 
ester derivative thereof (B) are preferably contained in 
the hyperlipemia therapeutic agent of the present 
invention in a mass ratio of A : B = 1 : 1 to 1 to 5000, 
further preferably 1 : 10 to 1 : 2000 in terms of an 
effect of lowering the cholesterol and triglyceride in 
blood, particularly an effect of lowering triglyceride. 

The hyperlipemia therapeutic agent of the present 
invention in which pitavastatins are used in combination 
with eicosapentaenoic acid or the ester derivative 
thereof has, as shown in examples described later, an 
action able to strongly lower the triglyceride in blood 
in a rat, as compared with the case in which pitavastatin 
calcium alone is administered independently. Accordingly, 
the hyperlipemia therapeutic agent of the present 
invention is effective for treatment of hyperlipemia, 
especially for treatment of type IIB and type IV 
hyperlipemias in which both of cholesterol and 
triglyceride in blood show high values. 

The hyperlipemia therapeutic agent of the present 
invention can be produced according to a conventional 
method by suitably mixing, in addition to the effective 
ingredients, with an excipient which is allowed according 
to the preparation form thereof, a decay agent, a binder, 
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a slipping agent, a diluent, a buffer, an isotonizing 
agent, an antiseptic agent, a lubricant, an emulsifier, a 
dispersant, a stabilizing agent and a dissolution aid, 
diluting or dissolving them. Eicosapentaenoic acid or 
the ester derivative thereof is liable to be oxidized, 
and therefore an antioxidant such as, for example, BHA, 
BHT and tocopherol can be added if necessary. 

In respect to the formulation of the hyperlipemia 
therapeutic agent of the present invention, the 
pharmaceutical preparations having various formulations 
can be use, and they can be, for example, a powder, a 
granule, a dry syrup, a tablet, a capsule and a 
parenteral solution . 

The use form of the hyperlipemia therapeutic agent 
of the present invention shall not specifically be 
restricted, and both drugs may be administered at the 
same time or may be separately administered leaving an 
interval. That is, pitavastatins and eicosapentaenoic 
acid or the ester derivative thereof may be mixed with a 
diluent and an excipient which are pharmacologically 
allowable to form a single pharmaceutical preparation or 
pharmaceutical preparations may be separately produced 
from both drugs and used in the form of a set. When the 
pharmaceutical preparations are separately produced from 
both drugs, both pharmaceutical preparations may not have 
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the same formulation, 

A dose of the hyperlipemia therapeutic agent of the 
present invention is suitably selected according to the 
symptoms. Pitavastatins are administered in a dose of 

0. 1 to 100 mg, preferably 1 to 50 mg and more preferably 
1 to 20 mg a day, and eicosapentaenoic acid or the ester 
derivative thereof is administered in a dose of 500 to 
100000 mg, preferably 1000 to 60000 mg a day. They may 
be administered once a day or may be administered 
dividing into twice or more. 

The present invention shall more specifically be 
explained below with reference to examples, but the 
present invention shall not be restricted to these 
examples . 

Examples 

An effect thereof on the blood triglyceride 
observed when ethyl eicosapentaenoate (EPA-E) and 
pitavastatin calcium were administered was measured 
according to the following method. 

1 . Tested animal and breeding environment 

Male Wistar rats aged 6 weeks (Japan Medical 
Science Experimental Animal Co., Ltd.) were tested. They 
were fed in a room maintained in a bright and dark cycle 
(bright duration by a room light: 7:00 a.m. to 7:00 p.m.) 
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at a temperature of 23 ± 3°C and a humidity of 55 ± 15 % 
through an experimental duration and allowed to freely 
take a chow (CE-2; Nippon Clear Co., Ltd.) and city water. 

2. Drug preparation 

Pitavastatin calcium was suspended in a 0.5 mass % 
aqueous solution of sodium carboxymethyl cellulose (Iwai 
Kagaku Yakuhin Co., Ltd.) and controlled so that a dose 
was 2 ml/kg. Pitavastatin calcium contained 9.43 mass % 
of water, and therefore an amount as 1.1 mass time much 
as the dose was weighed to correct the practical dose. 
The suspension was refrigerated (4°C) in a shaded bottle, 
and it was prepared every 7 days. EPA-E was taken from 
Epadel capsule (Dainippon Seiyaku Co., Ltd.) in use, 
suspended in refined water and controlled so that a dose 
was 2 ml /kg. 

3. Test method 

Thirty two rats were divided into the following 
four groups (eight examples per group) , that is, a 
control group, a pitavastatin calcium alone (10 mg/kg) 
group, an EPA-E alone (1000 mg/kg) group and a 
pitavastatin calcium (10 mg/kg) and EPA-E (1000 mg/kg) 
combined use group so that total cholesterol and 
triglyceride in blood were equalized. Both drugs were 
orally administered once a day (4:00 p.m.) for 21 days, 
and a sodium carboxymethyl cellulose 0.5 mass % aqueous 
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solution 1 ml/kg was orally administered to the control 
group. In all groups, blood was taken after fasting for 
18 hours since the final administration to measure a 
triglyceride concentration in blood. 

4. Statistical analysis and data processing method 

The differences of multiple groups between the 
control group and the drug-administered groups were 
analyzed using Dunnett' s multiple comparison test, 
preceded by Bartlett' s analysis of variance. P values 
less than 5 % were considered statistically significant. 

As shown in Fig. 1, the triglyceride in blood 
tended to be lowered in the pitavastatin calcium alone 
group and the EPA-E alone group. In the meantime, blood 
triglyceride was lowered to a large extent in the both 
drugs combined use group as compared with the 
pitavastatin calcium alone group, and a synergistic 
effect was confirmed (K. Takagi et al.: Pharmacology, 
1987, Nanzan Do) was confirmed (p<0.01). 



